Developmental Profiles and Temperament Patterns in Children With Spastic Cerebral Palsy: Relationships With Subtypes and Severity  by Chen, Chia-Ling et al.
J Formos Med Assoc | 2011 • Vol 110 • No 8 527
Contents lists available at ScienceDirect
Journal of the Formosan Medical Association
Journal homepage: http://www.jfma-online.com
J Formos Med Assoc 2011;110(8):527–536
Journal of the 
Formosan Medical Association
ISSN 0929 6646
Formosan Medical Association
Taipei, Taiwan
Volume 110 Number 8 August 2011
Resveratrol for prophylaxis of ischemic stroke
Microglia and chronic pain
ART in HIV-1-discordant couples in Taiwan
Prognostic evaluation of patients with multicentric papillary thyroid
 microcarcinoma
Original Article
Developmental Profiles and Temperament Patterns in
Children With Spastic Cerebral Palsy: Relationships
With Subtypes and Severity
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Chung-Yao Chen4,5*
Background/Purpose: Elucidating developmental profiles and temperament patterns in children with
cerebral palsy (CP) could help clinicians elaborate more flexible strategies for treating these children. This
study investigated the developmental profiles and temperament patterns in children with spastic CP (sCP)
of different subtypes and severities.
Methods: One hundred and five children, aged 3–6 years, with sCP and 66 children with typical develop-
ment (TD) were analyzed. Children with sCP were classified into spastic diplegia (SD; n = 60), and spastic
quadriplegia (SQ; n = 45) groups. Motor severity was classified via the Gross Motor Function Classification
System (GMFCS). Development quotients (DQs) of eight domains and temperament scores of nine dimen-
sions were evaluated.
Results: The SQ group had lower DQs in all developmental functions than the SD group (p < 0.01). The
DQ distributions of developmental profiles showed the same trend in SD and SQ groups, and both
groups displayed lowest DQs in the gross motor domain. The SQ group was less adaptable and approach-
able than the TD group (p < 0.05), and both sCP groups had lower attention span and persistence and a
higher threshold of responsiveness than the TD group (p < 0.05). Correlation analysis showed that GMFCS
levels were highly related to all developmental functions (r < −0.54, p < 0.01) and weakly related to some
temperament dimensions in children with sCP.
Conclusion: The subtype and severity of sCP were associated with developmental profiles in children with
sCP. Temperament patterns were different between SD and SQ groups, but only weakly related to motor
deficit. These data could allow clinicians to anticipate the developmental profiles and temperament pat-
terns and plan appropriate therapeutic strategies for children with sCP.
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Even newborn babies display observable emo-
tional and behavioral styles. Each child has pecu-
liar and innate traits. Individual differences in
traits during childhood and adolescence are de-
scribed as temperament or personality traits.1
Temperament is inherited and emerges early in
life and stabilizes during development.2 Personality
is a developmental outcome and can change
throughout a lifetime.3 Temperament and per-
sonality are influenced by genetic and complex
environmental factors,4,5 such as parenting skills,6
or parental marital status.7 Therefore, tempera-
ment is influenced over time by genetic inheri-
tance, maturation and experience.1,3
Interactions occur between temperament traits
and child development. Temperament, although
stable, is not static.8 Previous studies have revealed
significant relationships between temperament
and developmental stage from infancy to middle
childhood,9 and from childhood to early adult-
hood.10,11 Individual temperamental differences
are largely determined by biological factors.
However, child behavior is modified as the ner-
vous system matures and self-regulatory and 
cognitive skills develop. Studies have found that
temperamental differences can affect the emo-
tions, behavior and development of children, in-
cluding their exploration, discovery and learning
processes.1,12
Cerebral palsy (CP) describes a group of dis-
orders of the development of movement and pos-
ture causing activity limitation, that are attributed
to non-progressive disturbances that occur in the
developing fetus or infant brain.13 Spastic CP
(sCP), the most common type, is further classified
on the topographic distribution of the body af-
fected, such as spastic hemiplegia, spastic diple-
gia (SD) and spastic quadriplegia (SQ).14,15
Children with sCP are likely to have more diffi-
culties in development of cognition, learning,
speech, social skills and motor functions, possibly
influencing their behavior and ability to express
emotion appropriately. Ross16 has reported that
preterm infants diagnosed with CP are often less
adaptable, less persistent and more withdrawn
from new stimulation.
Therapy for children with CP is focused on
underlying functional impairments. Elucidating
developmental profiles and temperament pat-
terns in children with CP might help clinicians
improve the relationship between clinicians and
children, understand developmental problems,
and elaborate more flexible strategies for treating
children with different developmental profiles
and temperament patterns.12 Temperament is 
associated with motor development,17 and neu-
rodevelopmental functions.18 Bayley scores are
correlated with temperament scores in premature
infants16,18 and normal infants.19 The tempera-
ment continues to influence the development 
of children during their school-age years.20 The
neurodevelopmental variations in children with
CP with different subtypes and motor severities,
associated with various types of brain damage,
might cause potential differences in development
and temperament. However, few researchers have
studied developmental profiles and temperament
patterns in children with sCP, who have various
CP subtypes or motor severity.
In this study, we hypothesized that develop-
mental profiles and temperament patterns vary
in children with sCP with different CP subtypes
and severity. This study investigated the develop-
mental profiles and temperament patterns in
children with SD or SQ.
Materials and Methods
Participants
The study population included children with sCP
treated in the Department of Physical Medicine and
Rehabilitation at Chang Gung Memorial Hospital
from September 2001 to November 2005. Inclusion
criteria were CP with SD or SQ, and age 3–6 years.
SD is defined as motor disability involving pri-
marily lower extremities, with upper motor neuron
signs in the lower limbs.15 SQ is defined as massive
total motor disability involving all four limbs
and trunk, with upper motor neuron signs in all
limbs.15 Exclusion criteria were any of the follow-
ing during the previous 3 months: (1) significant
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medical problems such as active pneumonia or
urinary tract infection; (2) progressive neurologi-
cal disorder; (3) any major surgical treatment
such as orthopedic surgery or neurosurgery; (4)
any treatment with nerve or motor point block
such as a botulinum toxin injection; and (5) any
dental procedure such as tooth extraction. Finally,
105 children with sCP were enrolled. These chil-
dren were classified into two groups based on
the topographic distribution of limb involvement:
SD (n= 60), and SQ (n= 45). Another 66 age- and
sex-matched children with typical development
(TD) were selected as a control group. The study
was approved by the Human Ethics Committee
at this hospital. All participants’ parents/caregivers
gave informed consent.
All children underwent assessment of develop-
mental profiles, temperament patterns, and motor
severity. Developmental profiles were assessed
using Chinese Child Development Inventory
(CCDI),21 a Chinese revision of the Minnesota
Child Development Inventory.22 The CCDI has
been widely used to assess developmental pro-
files in children with developmental delay in
Taiwan.23 The CCDI, a 320-item questionnaire,
consists of statements describing child behavior,
to which parents/caregivers were asked to answer
“yes” or “no” if the child had or had not ever ex-
hibited the specified behavior. The scoring process
yielded age equivalents in eight domains of de-
velopmental function. These eight domains in-
cluded gross motor (GM, 34 items), fine motor
(FM, 44 items), expressive language (EL, 54 items),
concept comprehension (CC, 67 items), situation
comprehension (SC, 44 items), self help (SH, 36
items), personal social (PS, 34 items), and gen-
eral development (GD, 131 items). The GD do-
mains integrated seven items and 124 items from
the other seven domains. The validity and relia-
bility of the CCDI were > 0.83 and > 0.88, respec-
tively.21 The development quotient (DQ) was
determined as a percentage of developmental age
divided by chronological age.
The Chinese version of Childhood Tem-
perament Inventory (CCTI),24 originally devel-
oped by Thomas and Chess,25 was used to assess
temperament patterns. The CCTI consisted of 72
items that described particular behavior in a variety
of situations. The parents/caregivers were asked to
rate the frequency of their children’s behavior on
a seven-point scale from 1 (never) to 7 (always).
The 72 items, eight in each dimension, were clas-
sified into nine dimensions of temperament: (1)
activity level, with high scores indicating high ac-
tivity level; (2) rhythmicity, with high scores in-
dicating high regularity; (3) approach–withdrawal,
with high scores meaning high willingness to ap-
proach new stimuli; (4) adaptability, with high
scores indicating high adaptability; (5) attention
span and persistence, with high scores indicating
more persistence; (6) distractibility, with high
scores indicating high degree of distraction; (7)
threshold of responsiveness, with high scores in-
dicating high threshold; (8) intensity of reaction,
with high scores indicating high intensity of re-
action; (9) mood pattern, with high scores indi-
cating more positive mood. The average score in
each dimension was calculated as the average
score of corresponding items.
The Gross Motor Function Classification
System (GMFCS)26 was used to measure motor
severity of sCP. The same physiatrist, one of the
authors, assessed the GMFCS levels of children
with sCP. The GMFCS graded the self-initiated
movement of sCP patients with particular empha-
sis on their functional abilities (sitting, crawling,
standing and walking) and their need for assis-
tive devices (e.g. walkers, crutches and canes)
and wheeled mobility. The GMFCS used a five-
point scale (I–V) from “independent” (level I) to
“dependent” (level V).
The clinical data, including associated comor-
bidity, current usage of medication, and family
environments of children with CP were analyzed.
The associated comorbidity included epilepsy,
mental retardation, attention deficit/hyperactivity
disorder, autism, and visual and hearing prob-
lems. Current usage of medication consisted of
anticonvulsants, antispasticity medication, and
central nervous system medication, such as ritalin-
like stimulants, piracetam, and clonidine, were
recorded. The family environments included
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family’s economic status and parents’ educational
levels. The family’s economic status was catego-
rized into three grades: low, < NT$370,000 per
year; middle, NT$370,000–NT$990,000 per year;
and high, > NT$990,000 per year. The parents’
educational levels were categorized into three
grades: low, less than high school; middle, high
school; and high, university or higher. The higher
educational status of parents was selected for
data analysis. In addition, the demographic data,
including age and sex, of all children were also
recorded.
Statistical analysis
Group differences in continuous data (age and
temperament scores) among two sCP groups and
TD group were compared by analysis of variance
test with post hoc Tukey multiple comparisons.
Group differences in developmental profile (all
DQs) between two sCP groups were compared
with an independent t test. Group differences in
sex and clinical data were determined by the χ2
test. The Mann–Whitney test was used to deter-
mine group differences in the family data and
severity of GMFCS levels. Pearson correlation was
used to determine the relations among severity,
developmental profiles and temperament pat-
terns. A p value < 0.05 was considered statistically
significant.
Results
The three groups did not significantly differ in age
and sex (Table 1). The parents’ educational levels
and family’s economic status did not differ be-
tween both CP groups (Table 1). The SQ group
was associated with higher incidences of epilepsy
and mental retardation, and currently used more
medication than did the SD group (p < 0.001)
(Table 1). However, the associated comorbidity
of attention deficit/hyperactivity disorder, autism,
and hearing and visual problems did not differ
between both CP groups. The SD group had better
GMFCS levels than the SQ group had (p < 0.001)
(Table 1). Approximately 95% of children in the
SD group were GMFCS levels I and II. However,
60% of children in the SQ group had a GMFCS
level above II (Table 1).
The SQ group had lower DQs in all develop-
mental functions than the SD group had (p< 0.01)
(Table 1). The DQ distribution pattern of devel-
opmental profiles showed the same trend in the
SD and SQ groups, and both groups displayed
lowest DQs in the GM domain (Figure 1). The
largest difference between the two groups was
found in the FM domain (38%). By contrast, the
smallest difference occurred in the GM domain
(25%). The DQs of other developmental functions
were 63–82% in the SD group, whereas those
were 37–56% in the SQ group (Figure 1).
Temperament patterns were different between
the sCP and TD groups (Figure 2). Both SQ and
SD groups had lower attention span and persis-
tence, and a higher threshold of responsiveness
than the TD group had (p < 0.05) (Figure 2). The
SQ group was less approachable than the TD
group was (p < 0.05) (Figure 2). Furthermore, the
SQ group had lower adaptability than the TD
and SD groups had (p < 0.01) (Figure 2).
Pearson correlation analysis indicated that
GMFCS levels were highly and negatively corre-
lated with all DQs (r = −0.54 to −0.76, p < 0.01,
Table 2). GMFCS levels were weakly, although
still significantly, correlated with some tempera-
ment patterns (Table 2). The significant correla-
tion between DQs and temperament patterns
were mostly weak, except for the relationship be-
tween the threshold of responsiveness and DQs
(r = −0.20 to −0.44, p < 0.05, Table 2).
Discussion
Our results suggest that the severity of motor
deficits was associated with the developmental
profiles, but not the temperament patterns.
Different subtypes of sCP demonstrated some
unique temperament patterns and developmen-
tal profiles.
The differences between the two groups of chil-
dren with CP could have been due to the motor
Development and temperament in cerebral palsy
J Formos Med Assoc | 2011 • Vol 110 • No 8 531
functions, cognitive functions, language skills, or
their interactions. However, CP subtypes and motor
severity, not developmental functions, were se-
lected in this study for predicting the tempera-
ment patterns and developmental profiles, for
several reasons. First, the CP subtypes can reflect
underlying brain damage,14 in addition to the in-
volved body parts and functional level. For exam-
ple, children with SQ CP often have associated
severe intraventricular hemorrhage and periven-
tricular leukomalacia.14 Accordingly, children
with SQ were more severely involved than those
with SD in gross motor function as well as in
other domains of development. Second, the CP
subtype and motor severity are classified quickly
and easily (within 5 minutes) by clinicians.
However, various developmental functions are
evaluated by multidisciplinary assessments. The
professionals need a lot of time (1 hour on average
for each disciplinary assessment) to assess devel-
opmental functions, such as cognition and speech
functions. Third, the developmental functions are
Table 1. Demographic, family and clinical data and motor severity in children with spastic bilateral cerebral
palsy, and demographic data from children with typical developmenta
Children with CP (n = 105)
Diplegia Quadriplegia
Children with TD
p
(n = 60) (n = 45)
(n = 66)
Demographic
Age (yr)c 4.9 ± 1.5 4.7 ± 2.1 4.7 ± 1.1 0.730
Sex, maleb 42 (70.0) 25 (55.6) 39 (59.1) 0.418
Family
Parents’ educational level 0.622
Low: below high school 7 (11.7) 6 (13.3)
Middle: high school 26 (43.3) 23 (51.1)
High: university or higher 27 (45.0) 16 (35.6)
Family’s economic status (NT$ /yr) 0.438
Low: < 370,000 13 (21.7) 11 (24.4)
Middle: 370,000–990,000 38 (63.3) 31 (68.9)
High: > 990,000 9 (15.0) 3 (6.7)
Clinical
Associated comorbidity
Epilepsy 3 (5.0) 14 (31.1) < 0.001
Attention deficit/hyperactivity disorder 10 (16.7) 5 (11.1) 0.575
Autism 4 (6.7) 1 (2.2) 0.389
Mental retardation 11 (18.3) 31 (68.9) < 0.001
Hearing impairment 0 (0) 3 (6.7) 0.076
Vision impairment 16 (26.7) 15 (33.3) 0.459
Current medication usage 8 (13.3) 15 (33.3) 0.014
GMFCS levelsb < 0.001
Level I 43 (71.7) 0 (0)
Level II 14 (23.3) 17 (37.8)
Level III 3 (5.0) 13 (28.9)
Level IV 0 (0) 7 (15.6)
Level V 0 (0) 8 (17.8)
aData are presented as mean ± standard deviation or n (%); bc2 or Mann–Whitney tests for categorical data; cone-way analysis of vari-
ance test with post hoc Tukey multiple comparisons for continuous data. CP = cerebral palsy; TD = typical development; GMFCS =
Gross Motor Function Classification System.
C.L. Chen, et al
532 J Formos Med Assoc | 2011 • Vol 110 • No 8
selected as the dependent variables. Fourth, all
developmental functions are correlated with each
other.
Temperament pattern can be influenced by
biological and environmental factors, as well as
by their interactions. The motor and non-motor
functions affect temperament patterns and devel-
opmental profiles in children with CP. For example,
children’s cognitive, speech, and personal–social
development could influence their temperament.
Comorbidity and current use of medication, such
as anticonvulsants, central nervous system med-
ications, and anti-spasticity medications, might
modify temperament patterns and developmen-
tal profiles. In this study, children with SQ CP
currently used more medication and were associ-
ated with higher incidences of comorbidity, such
as epilepsy and mental retardation, than those
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with SD CP. The SD group had better cognition,
speech, personal–social functions and GMFCS
levels than the SQ group had. However, the fam-
ily factors did not differ between both CP groups.
These findings suggest that the differences in the
developmental profile and temperament pattern
between SD and SQ groups actually resulted
from brain damage, which causes various motor
functions and CP subtypes.
The motor impairment of sCP was related 
to developmental profiles in children with sCP. 
In other words, children with sCP and worse
GMFCS levels had more motor, cognition, speech,
personal–social, and self-care impairments than
those with sCP and better GMFCS levels. Children
with CP, especially those with poor GMFCS 
levels, often demonstrate developmental disabil-
ities in multiple domains, such as cognition,
speech, and behavior. Children’s functional im-
pairments in cognition, speech, personal–social,
and self-care might also be influenced by non-
motor comorbidity. Our results showed that the
SD group had better GMFCS levels than the SQ
group had. The differences in the developmental
profile between the SD and SQ groups might ac-
tually reflect the deviations between different
motor functions, rather than CP subtypes. Further-
more, children with sCP with greater motor im-
pairment also have greater disability to explore
their environment, learn new strategies, interact
socially and perform self-care functions. These
could be the reasons why GMFCS was highly cor-
related with developmental profiles. Previous
studies also have suggested that GMFCS predicts
motor change in children with CP,27 and motor
impairments predict gross motor function and
everyday activities.28 Therefore, using GMFCS
level rather than CP subtype might provide more
useful information for understanding variations
in developmental profiles in children with CP.
Different sCP subtypes with particular patho-
physiology29,30 demonstrate different develop-
mental profiles. In the present study, children
with SQ had lower DQs in all developmental
Table 2. Pearson correlations of motor severity, developmental profiles and temperament patterns in children with
spastic bilateral cerebral palsy
Motor 
Developmental profiles
severity
GMFCS 
GM FM EL CC SC SH PS GD
levels
Motor severity
GMFCS levels –0.758** –0.715** –0.565** –0.541** –0.661** –0.754** –0.641** –0.681**
Temperament patterns
Activity level –0.102 0.158 –0.082 –0.114 –0.160 –0.073 0.007 –0.089 –0.075
Rhythmicity 0.022 –0.125 –0.014 0.026 0.071 0.034 –0.032 0.049 0.031
(Regularity)
Approach/withdrawal –0.241* 0.111 0.123 0.129 0.189 0.203* 0.119 0.111 0.158
Adaptability –0.329** 0.252** 0.293** 0.285** 0.290** 0.347** 0.306** 0.281** 0.305**
Intensity of reaction –0.050 0.143 0.206* 0.152 0.132 0.136 0.122 0.132 0.166
Quality of mood –0.106 0.062 0.041 0.096 0.119 0.104 0.041 0.069 0.094
Attention span & –0.023 0.141 0.276** 0.226* 0.280** 0.244* 0.203* 0.244* 0.260**
persistence
Distractibility –0.076 –0.089 0.027 0.121 0.120 0.052 0.001 0.088 0.076
Threshold of 0.292** –0.205* –0.387** –0.396** –0.421** –0.444** –0.317** –0.351** –0.412**
responsiveness
*p < 0.05; **p < 0.01. GMFCS = Gross Motor Function Classification System; GM = gross motor; FM = fine motor; EL = expressive language;
CC = concept comprehension; SC = situation comprehension; SH = self help; PS = personal social development; GD = general development.
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functions than those with SD, and both groups
displayed lowest DQs in the GM domain. In pre-
mature infants, SD, often associated with white
matter disorder, is the dominant form of CP.29 In
the SD group, the major delay in CCDI was GM
domain, and DQs in the other domains were all
> 60%, as compared to those in normal children.
The DQ in the GD domain was nearly 80% in
the SD group. Besides, the largest difference in
developmental profiles between the SD and SQ
groups was found in the FM domain. The selec-
tively legs dysfunction and relatively preserved
hand and cognitive function in the SD group
might be the reasons for these findings. Children
with SQ often had a difficult delivery with evi-
dence of perinatal asphyxia or brain anomalies,
and have a high percentage of mental retarda-
tion.15,31,32 Significant cognitive involvement in
children with SQ might be the important cofac-
tor, along with motor impairment, of why differ-
ences in language and comprehension domains
were larger between the SD and SQ groups than
differences in the GM domain.
Temperament patterns vary among children
with different CP subtypes. In the present study,
children with SQ were less adaptable and ap-
proachable than were normal children, which was
not found in the SD group. Besides, children with
SQ were less adaptable than were children with
SD. Koeda also has suggested that children 
with CP have lower adaptability than normal
children have.33 Was the motor impairment of sCP
the major reason for the difference? Although
the GMFCS levels were significantly correlated
with the approach and the adaptability, the dif-
ferent GMFCS levels could explain < 10% of the
variability (coefficient of determination < 0.1) in
approach and adaptability. The relatively large
sample size (n = 105) might be the reason for this
weak but significant correlation. Previous studies
also have found poorer performance on the Bayley
Mental Scales in preterm infants, who were diag-
nosed with CP later, and 1-year outcome was 
significantly associated with temperament char-
acteristics of lower adaptability, and more with-
drawal from new stimulation.16 Therefore, we
can speculate that cognitive impairments play a
more important role than motor impairment for
less adaptable and approachable children in the
SQ group. Children learn different self-regulatory
strategies for responding to external stimuli as
cognition develops. Flexible and adaptable innate
traits in regulatory processes can enhance re-
sponsiveness in individual and external contexts.34
Therefore, strategies to improve adaptability and
approachability, such as selecting the same treat-
ment room to allow these children to be more
adaptable to the environment, and more personal
social interaction programs, should be consid-
ered in planning therapeutic programs for chil-
dren with SQ CP.
Programs that use a high intensity of stimula-
tion are proposed when treating children with
sCP. The higher the threshold of responsiveness,
the more difficulty children have in shifting and
focusing their attention. The threshold of respon-
siveness is related to the level of stimulation,
such as sensory stimuli, environmental objects,
and social contacts. In the present study, children
with sCP had a higher threshold of responsiveness
that adversely affected the regulatory processes
to the external environment, which further im-
peded development. Given that the GMFCS lev-
els were weakly correlated with the threshold of
responsiveness, and could explain < 10% of the
variability in it, the frequently associated deficits
such as cognitive, visual and hearing impairment
might have accounted for the higher threshold of
responsiveness in children with sCP. Among the
different temperament patterns, the threshold of
responsiveness was the only one that reached
medium correlation (r < −0.4) with the develop-
mental profiles of the CCDI. Therefore, not only
the motor deficit, but also the high threshold of
responsiveness should be seriously managed
when planning therapeutic strategies for chil-
dren with sCP. Comorbidity such as visual and
hearing impairment and visual perception dys-
function should be routinely screened and treated.
Sensory integration programs with a high level
of stimulation might be offered as part of reha-
bilitative strategies.
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Rehabilitative programs with multiple short-
duration sessions are suggested when treating
children with sCP. In the present study, sCP groups
had lower attention span and persistence than
the TD group had, but the distractibility did not
differ between the two groups. Attention func-
tion is a filter of perceptual–cognitive activity.
Suslow et al have found that attention is highly
related to cognition and social interaction.35 In
the present study, the findings that motor im-
pairment was not correlated with persistence and
distractibility support their results that attention
is highly related to cognition. The reason why
distractibility did not differ between the sCP and
TD groups might be related to the high threshold
of responsiveness found in children with sCP.
Therefore, the learning and cognitive processes
in children with sCP cannot be sustained for a
long period, even though they are not easily dis-
tracted by external stimuli. Treatment programs
with higher stimulation intensity and shorter du-
ration are suggested for children with sCP.
There were several limitations in our study.
We only recruited children with SD and SQ.
Therefore, our results cannot be generalized to CP
with other subtypes, such as spastic hemiplegic or
dyskinetic types. The associated deficits com-
monly found in children with CP, such as mental
retardation, visual and hearing perception deficits,
were not thoroughly evaluated by subspecialists
or formal evaluation tools. In fact, it is difficult
to evaluate precisely these associated deficits
with confidence in children at these young ages.
Therefore, these possible covariates could not be
further analyzed. Social and parental factors
were also important for children’s development.
Children under early intervention therapy at
medical centers often have parents with higher
socioeconomic and well-educated status. There-
fore, our results might have been different if par-
ticipants had been recruited from children with
sCP who were not receiving treatment.
In conclusion, the severity of motor deficit
was highly related to all developmental functions
and weakly related to some temperament dimen-
sions in children with sCP. Among temperament
dimensions, only threshold of responsiveness
reached medium correlation with developmen-
tal profiles in children with sCP. Developmen-
tal profiles and temperament patterns varied
among children with different subtypes of sCP.
The data provided in the present study might
allow clinicians to anticipate the developmental
profiles and temperament patterns and plan 
appropriate therapeutic strategies for children 
with sCP.
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